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$H=H_{0}+H’$ , $H_{0}=H_{Q}+H_{D}$ (6)






$= \sum_{1n=}^{N}V(_{X+t-x}Cn)(\sigma_{+}^{()_{e^{-ix}}}\omega n/C..+\mathrm{h}.\mathrm{C}.)$ (7)
,, $S_{N}$
$U(t, t’)= \exp(-i\int_{t^{j}}^{t}H’(t)JJdt’’/\hslash)$ (8)




$=\cos(V_{0}\delta/\hslash c)-i\sigma u\mathrm{s}\mathrm{i}(n).\mathrm{n}(V0\delta/\hslash c)$ , (10)
$u=(\cos(V0\delta/\hslash c), \sin(V_{0}\delta/\hslash c),$ $0)$ .



















$|j\rangle_{N}$ $j$ ( $up\rangle$ (
) .. $Q$ $D$









b) $\langle$ $\omega\neq 0)$
$\rho_{\mathrm{t}\mathrm{h}}$ . $D$ $\beta$





. $D$ $\langle H_{D}\rangle_{f}=$









$q=\sin^{2}(V0\delta/\hslash c)arrow 0$ , $\overline{n}=qN<\infty$ as $Narrow\infty$ (19)





$\langle H_{D}\rangle_{f}arrow\overline{n}\hslash\omega$ , (20)





$\langle H_{D}\rangle_{f}arrow(n_{\mathrm{t}\mathrm{h}}+\overline{n})\hslash\omega$ , (23)
$\langle\delta H_{D}\rangle_{f}arrow\sqrt{n_{\mathrm{t}\mathrm{h}}^{2}+(2\overline{n}+1)n_{\mathrm{t}}\mathrm{h}+\overline{n}}\hslash\omega$ , (24)
$\mathcal{V}arrow e^{-(+}n_{\mathrm{t}\mathrm{h}}1/2)\overline{n}$ . (25)
$n_{\mathrm{t}\mathrm{h}}\equiv e^{-\beta h\omega}/(1-e^{-\beta h\omega})$
.
\S 3-2. $S_{N}$ Jaynes-Cummings







$\sqrt{N}^{-1}\sum_{n=1}^{N}\sigma_{+}^{(})narrow a^{\dagger}$ , $\sqrt{N}^{-1}\sum_{n=1}^{N}\sigma_{-}(n)arrow a$ ,
$2^{-1} \sum_{1n=}(1+\sigma_{3})(n)arrow a^{\uparrow}a$ ,
(28)
, $S_{N}$
SN\rightarrow exp[- {a $\dagger_{e^{-i\omega x/C}+}\mathrm{h}.\mathrm{C}.\}$ ] (29)
. (29) (6) (19)
$Q$ $( [a, a^{\uparrow}]=1)$
. , ( )
Jaynes-Cummings [5]
$H^{\mathrm{J}\mathrm{C}}=H^{\mathrm{J}}+0^{\mathrm{C}\mathrm{J}\mathrm{c}}HJ$ ,
$H_{0}^{\mathrm{J}\mathrm{C}}=cp+\hslash\omega a^{\dagger}a$ , (30)
$H^{J\mathrm{J}\mathrm{c}_{=}}u(x)\{a\mathrm{t}_{e^{-i\omega}+}x/c\mathrm{h}_{\mathrm{C}}..\}$
–
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